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• COLUMN 14 CONTINUED 
s claimed is: 
1. A single integrated-graphics and vidco controller' 

adapted for driving a display • sequenliany 

. -comprising: 

an interface for receiving words of pixel data, each said 
word associated with an address buffer; 
10 circuitry for writing each said word of said pixel data 
received by said interface to a one of on-screen and 
off-screen memory areas of a frame buffer, 
circuitry for selectively retrieving' 

as data is provided for display, 

said words from said 

on-screen and off- screen areas; 

15 a first pipeline for substantially continuously 

processing words of graphics data 
retrieved from said frame bufferj and 
a second pipeline for processing words of video data 
retrieved from said frame buffctso that the 

video data is ready for display once a display raster 
scan reaches a display position or a window. 

2. The controller of claim 1 and further comprising output 
20 selection circuitry for selecting for output between graphics 
data received from said first pipeline and data received from 
said second pipeline, said selection circuitry operable to: 
in a first mode, pass data from said 

[first pipeline:] first pipeline; and 

in a second mode, pass data from said second pipeline 
when said data corresponds to a selected display posi- 
tion of a display window. 

3. The controller of claim 2 wherein said selection cir- 
cuitry is further operable to: 

30 in a third mode, pass data from said second pipeline when 
said data corresponds to said selected display position 
of said display window and data from said first pipeline 
match a color key. 

4. The controller of claim 3 wherein said selection cir- 
35 cuitry is further operable in a fourth mode to pass data fipom 

said second pipeline when data from said first pipeline 
match a color key. 

5. The controller of claim 1 whenein said circuitry for 
retrieving maintains a stream of graphics data to said first 

40 pipeline and provides video data to said second pipeline 
when a display raster scan reaches [said display] a display 
[said window] a window. position of 

6. The controller of daim 1 and further comprising: 
a video port for receiving real-time video data; and 

45 circuitry for generating an address to said memory at 
which said real-time video data is to be stored. 

7. The controller of claim 1 wherein said second pipeline 
includes a first first-io-first-out memory for receiving data 
for a fint display line of pixels in memory and a second 

^ first-in-first-out memory for receiving data from a second 
display line of [pixels memory] pixels in memory. - 

8. The comroiler of daim 7 wherein said first display 
[line adjacent] line is adjacent 

in memory to said second display line. 

9. The controller of daim 7 

further comprising output selection circuitry 

wherein said output sdection 

55 circuitry comprises: 

an output selector for sdecting between data fmm said 

second pipeline and data from said first pipeline in 

response to a selection control signal; 
^ a register for maintaining a plurality of overlay control 

bits; 

window position control circuitry for selectivdy gener- 
ating a position control signal when a word of said data 
stream from said second pipeline falls within a display 
55 window; 

color comparison circuitry for comparing words of said 
data stream from said first pipeline with a color key and 
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for providing in response a color comparison conirol 
signaJ; and 

a control selector for selectivclv oroviding [a 1 said 

sclecUon 

control signal in response to said overlay control bits in 
said register and at least one of said position control and 5 
color comparison control signals. 

10. The controller of claim 9 wherein said window 
position control circuitry comprises: 

window position counters operable to increment from 
initial count values corresponding to a starting pixel of lo 
a display window as data representing each pixel in a 
display screen is pipelined through said overlay control 
circuitry; 

screen position counters operable to count as data repre- 
senting each pixel in said display screen is pipelined 15 
through said overlay control circuitry; and 

comparison circuitry operable to compare a current count 
in said window position counters and a current count in 
said screen position counters and selectively generate 
said position control signal in response. 20 

11. The controller of claim 9 wherein said color compari- 
son circuitry comprises: 

a color key register for storing bits composing said color 
key; and 

a plurality of AND-gates for comparing said words of said ^ 
graphics data stream with bits of said color key. 

12. The controller of claim 1 wherein said interface 
includes a dual-apenure port 

13. A sinalo integrated controller caing?rising: 
circuitry for writing selectively, on a word by word basis, 

- , , each word of received 

data into [sj a 

selected one of on-scrceti and o£f-screen 
memory spaces of a frame buffen 
'a-first port for receiving video and graphics data, a word- 
of said data received with an address of said memory 3^ 
spaces directing said word to be processed as a word of 
video data or a word of graphics data; 
v'a^econd port for receiving real-lime video data; 
circuitry for generating an address assodaicd with a 
selected one of said memory spaces for a word of said 40 
real-time video data; 
circuitry for selectively retrieving said words of data 

on a word by word basis .from 

said on-screen and off-screen memory spaces as data is 

rastered for driving a display:in a sequential fasblon; 

a graphics backcnd pipeline for processing ones of said 
words of data representing graphics data retrieved from 
said frame buffer, 

a video backend pipeline , separate 
from said graphics backend pipeline, 

. for processing other ones of said 
words of data re{}resenting video data retrieved from 
said frame buffer, said circuitry for retrieving always 
rastering a stream of data from said frame buffer to said 
graphics backend pipeline and rastering video data to 
said video backend pipeline - [when] so that the 

video data is ready for display once 

a display raster scan 
reaches a display posidon of a window; and 
output selector circuitry for selecting for output between 
words of data output from said graphics backend pipe- 
line and words of data output &om said video badcend 
pipeline. 

14. : The controller of claim 13 wherein said output sclec- 60 
tor circuitry 

is further operable to select between graphics data output 
from a color look-up table and true color data output from 
said graphics pipeline. 

15. The controller of claim 13 wherein said output selec- 
tor circuitry 

is operable to: 

in a first mode, pass only a word of data ouq)ut from said 
graphics pipeline; 
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in ^^Rnd mode, pass a word of data ouipui from said 
video pipeline when said display raster scan has 
reached a display position corresponding to a window 
and a word of data from said graphics pipeline when 
said display raster scan is in any other display position; 
in a third mode, pass a word of data output from said 
video pipeline when said display raster scan has 
reached a display position corresponding to a window 
and a corresponding word of data from said graphics 
pipeline matches a color key and a word of data from 
said graphics pipeline when said display raster scan is 
in any other display position; and 
in a fourth mode, pass a word of data from said video 
pipeline when said corresponding word of data from 
said graphics pipeline matches a color key and a word 
of data from said graphics pipeline when said [display 
raster scan is in any other display position) corresponding 
word does not match said color key. 

16. The controller of claim 13 wherein said video pipeline 
includes a first first-in-firsi-out memory for receiving a 
plurality of words of data for a first display line of pixels in 
memorv and a second first-in-first-oul memory ' " 

[or] for receiving 

a plurality of words of data Ifroml for 

a second display line of 

pixels in memory. 

17. The controller of claim 16 wherein said first display 
line is stored adjacent in memory to said second display line. 

^ 18. The controller of claim 13 wherein said output selec- 
tor circuitry comprises: 
a control selector having a plurality of control inputs 
coupled to a register, said register storing a plurality of 
ov^lay control bits; 
window position control circuitry coupled to a first con- 
trol input of said control selector, said window position 
control circuitry operable to selectively provide a first 
control signal to said first control input when a word of 
35 data being pipelined through said video pipeline falls 
within a display window; 
color comparison circuitry operable to compare a word of 
data being pipelined through said graphics pipeline 
with a color key and provide in response a second 
40 control signal to a second control input of said control 
selector, and 

wherein said control selector is operable to provide an 
output selection control signal in response to at least 
one of said fint and second control signals and said 
4^ overiay control bits being stored in said register. 

19. The circuitry of daim 18 wherein said output selector 
circuitry further includes a third control input coupled to 
certain bits of said graphics pipeline, said output selector 
circuitry further 

operable to select between data on said respective 
50 video and graphics pipelines in response to said certain bits 
presented to said selector circuitry. 

20. The drcuilry of claim 18 wherein said window 
position control circuitry comprises: 

a window x-posiUon counter operable to count from a 
loaded x-position value in response to a video clock, 
said x-position counter reloading in response to a display 
horizontal synchronization signal; 

a window y-position counter operable to count from a 
loaded y-position value in response to said horizontal 
^ synchronization signal, said y-position counter reload- 
ing in response to a display vertical synchronization 
signal; 

CRT position circuitry operable tO mfl i nt a m 

counts corre- 

55 sponding to a current display pixel; and 

comparison circuitry operable to compare current counts 
in said window counters with said current counts held 



10 




# 

in said CRT position circuitry and generate in response 
said first control signal. 

21. The circuitry of claim 20 wherein said window 
position control circuitry ftmher comprises an x-position 
register for holding said x-posiiion value for loading into 
said x-position counter and a y-position register for holding 
said y-posiiion value for loading into said y-position 
counter. 

22. The circuitry of claim 13 wherein said color compari- 
son circuitry comprises: 

a color key register for storing a plurality of color key bits; 
and 

a plurality of XNOR-gates each having at least one input 
coupled to a bit position in said color key register and 
at least one input coupled to said graphics data path. ,j 

23. The circuitry of claim 13 wherein said video pipeline 
comprises: 

a first- in/first-out memory for receiving a first stream of 

words of data from said frame buffer, 
a second first-in/first-oui memory disposed in parallel 20 

with said first first-in/first-out memory for receiving a 

second stream of words of data from said frame buffer, 

and 

intcrpolaiion circuitry for selectively generating an addi- 
tional word of data by int^polating a word of said first 25 
stream and a word of Said Second 

stream data output from 
said first and second first-in/first-out memories. 

24. The controller of claim 13 wherdn said first [pore] port 
comprises a dual-aperture poa 

'^^ A display system comprising: 30 
irst backend pipeline for processing data; 
sc\pnd backend pipeline for processing graphics data 
disjDOsed in parallel to said first processing pipeline; 
mulutformat frame buffer memory having bn-screen 
and o^-screen areas each operable to 

to allow sand frame buffer to . 

\ simultaneously 
store d^W^raphics and video formats; 
[a] an \ ] 

input port fiW^ving both graphics and video data, 
each word^^r^^ data associated with an address 
directing saiSfwW to be processed as either graphics ^ 
or video data;* 

circuitry for writing a^rd of said playback data into a 
selected one of said arns of said multi-foimat memory; 

memory control drcuitiy ftff controlling the transfer of, 
data between said first bad^d pipeline and said frame 42 
buffer and between said sccb^ backend pipeline and 
said frame buffer, 

a display unit; and 

overiay control drcuitiy for sdectin^or output to said ^ 
display unit between data provided oi^aid first back- 
end pipeline and data provided by said second backend 

26. The display system of claim 25 wherein said second 
backend pipeline includes: 

a first first-in-first-out memory for receiving first selected 
data; 

a second first-in- first-cut memory disposed in parallel to 
said first first-in-first-out memory for receiving second 
selected Hata* and 60 
interpolation data for generating additional data by inter- 
polating data output from said respective first and 
second first-in-first-out memories, 

27. The display system of claim 26 wherein said second 
backend pipeline further comprises color conversion cir- 65 
cuitry for converting data received from said frame buffer in 

a video formal to a graphics format 
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28. The display system of claim 25 (and) 

further comprising 

a video front-end pipeline for inputting video data into a 
selected one of on-screen and ofif-screen spaces of said frame 
buffer comprising: 
a video data port for receiving video data from a real time 

data source; and 

input control circuitry for receiving framing signals asso- 
ciated with said real time data and generating corre- 
sponding addresses to said selected one of said spaces 
in response. 

29. The display system of claim 28 wherein said video 
front-end pipeline ftirther comprises encoding circuitry for 
packing said video data prior to storage in said selected one.. 

of said 

spaces. 

30. The display system of claim 28 wherein said video 
front-end pipeline further [comprising] comprises 

1 . L > multiplexing circuitry 

for selectmg between video data received through said video 
data port and data received &om fsaidj a dual 

31. The display system of claim 30 whS^d^!i.n 
JoTve^rSS^f^'^H^^^^ 

converting graphics data received through said duaNaDmure 
''"^ ^ said%dect^one^aS 

32. The display system of claim 25 wherein «.'H firct 
backend pipeline processes playback vid^^ ^ ^""^ 

33. The display system of claim 25 wherein said inmit nnrt 
compnses a dual-apcrture inixit port. ^ ^ 

34. A single integrated 

display data processing system comprising: 
circuitry for writing data into an on-screen space of a 
frame buffer; 

circuicry for writing data into an off-screen space of said 
frame buffer; 

a video pipeline for processing data output from a selected 
one of said on-screen and off-screen spaces comprising: 
a first first-in-first-put memory for receiving selected 

data from said selected space; 
a second first-in-firat-out memory disposed in parallel 
to said first fint-in-first-out memory for receiving 
= other selected data from said sdeciwi space; and 
an interpolator for generating additional data by inter- 
polating data output from said respective first and 
second first-in-first-out memories; 
a graphics pipeHae disposed in parallel to 

and separate from ' 

-said video 

pipeline for processing data output from a selected one 
of said on-soeen and off-screen spaces; and 
an output selector for selecting between data output from 
said video pipeline and data output from said graphics 
pipeline. 
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35. The system of claim 34 [and] 

. further comprising 
selectioa control circuitiy for generating an output control 
signal for controlling said output selector comprising: 
a control selector having a plurality of data inputs coupled 
to a register, said register for storing a plurality of 
overiay control bits; and 
55 color comparison circuitry operable to compare bits of 
data output from said graphics pipeline with a color key 
and provide in response a control signal to a control 
input of said control selector. 

36. -nic system of claim 34 [and] ^„ comprising 
60 window position control circuitry operable to provide a 

second control signal to a second control input of said 
control selector when data from said video pipeline falls 
within a display window. 

37. A' single intearated 

.'display controller comprising: 
65 circuitry for selectively retrieving data from an associated 

multi-format frame buffer , the frame buffer having 
separate storage locations respectively operable for allowing 

^ .for simultaneously 

Isnoringj storing 
graphics and video data; 

1 iff, said frame buffer, 
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a firsi pipeline for processing words of graphi« data 
scleciively rciricved from said frame buffer; and 

a second pipeline separate from the First pipeline, 

for processing words of video data 
selectively retrieved from said frame buffer . , ' 

38 Th controller of claim 37 wherein sa.d f.rst and 
second pipelines are disposed in parallel and concurremly 

process data. ^ r .^ 

39 The coniroUer of claim 38 l^"J 

further comprising 

" 

said on-screen and off-screen arwa v 
, allow the buffer to simulta- 

neously store both 8«f "^J/wh^tn'taid ctrctiitry for " 

41 The controller of claim 37 wherein s ,ub.taatiaiiy 
selectively retrieving is operate to retneve ^^^^^ 

s^amof-graphicsdataf^msald^^^^^^ 

said stream of graphics d«a w f ^^^Sn said circuitry for ^ 

42. -me control er of *\*^^eve ai least one said 
selectively retrieving « "P^^'J^jSand provide said 
word of video data from f'^J second pipeline. 

frame buffer ^<^^^^ZTJ^^^ each operable for 
. buffer having on-screen ano on 5c 

simultaneously .toring boU, graphic and video pixel data in the frame buffer. 

said 

30 

display controUcr comprising: ^ 

said frame buffer; „^sing graphics daia 35 

frame buffer. 
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a video backend pipeline for processing video data 
retrieved from said selected one of said areas of said 
frame buffer; and 
^ an output selector for selectively passing to said display 
device data received from said graphics or video back- 
end pipelines. 

44. The display controller of claim 43 wherein said 
circuitry for selectively retrieving is operable to retrieve at 
10 least one said word of video data from said frame buffer and 
provide said at least one said word of video data [no] to 

said 

second pipeline only when said display controller is gener- 
ating a video display window. 
J ^ 45. The display controller of claim 43 wherein said output 
selector is operable to: 
in a first [modes] mode 

pass data ^m said graphics pipeline; and 
in a second [modes] mode 

pass data from said video pipeline 
when a display position corresponding to a video 
20 display window has been reached. 

46. The display window of claim 43 wherein said output 
selector is operable to: 

in a first mode, pass dau from said graphics pipeline; and 
25 in a second mode, pass data from said video pipeline 
when a display position corresponding to a video 
display window has been reached and data from said 
graphics pipeline match a color key. 

47. The display controller of claim 43 wherein said output 
30 selector is operable to: 

in a first mode, pass data from said graphics pipeline; and 
in a second mode, pass data from said video pipeline 
when data from said graphics pipeline matches a color 

35 

48. The controller ordaim 42 in w hich graphics data is substantially 



continuous ly retrieved for a display while video data is retrieved only for 
the video display window. 



